Background: Cancer of the cervix is one of the most common cancers among women in India. The study aimed to detect the predictive accuracy of cytology and colposcopy in cervical cancer screening among Himachali married women who had a high risk for cervical cancer. Materials and Methods: This was a hospital-based cross-sectional study. Two hundred nonpregnant married women with a high risk for cervical cancer and attending the gynecology clinic of a tertiary care center of Himachal Pradesh were included in the study over a period of 1 year. A detail clinical history was taken, and examination was performed in all the cases. Papanicolaou (Pap) smears for cytological examination were taken in all the cases. Colposcopy was performed in all the cases, and cervical punch biopsy was taken in all the women with suspicious lesions on colposcopy. Bethesda classification system (2001) and the WHO classification of tumors of the uterine cervix (2003) were used for reporting cytology and histopathology, respectively. Results: The mean age of the women in the study is 38.6 ± 6.2 years. Pap was reported as negative for intraepithelial lesion or malignancy in 88.5%, inflammatory in 32.5%, low-grade squamous intraepithelial lesion (LSIL) in 5.5%, high-grade SIL (HSIL) in 2.5%, and atypical squamous cells of undetermined significance in 1%. In the current study, the diagnostic accuracy of Pap smear and colposcopy for LSIL was 79.4% and 73.5%, respectively. The diagnostic accuracy of Pap smear and colposcopy for HSIL was 100% and 91.3%, respectively. Conclusion: This study has established the utility of Pap smear cytology and colposcopy as a screening tool for the detection of normal as well as abnormal lesions while analyzing cervical pathology in patients with high risk of cervical cancer. 
Introduction
Cervical cancer ranks as the second most frequent cancer among women in India. Current estimates indicate that every year 122,844 women are diagnosed with cervical cancer and 67,477 women die from the disease. [1] Cancer screening is a public health priority in India. The health authorities predicted a rise in cancer burden hence rolled out the National program for prevention and control of Cancers, Diabetes, Cardiovascular diseases and Stroke from 2008. The cancers included cervical, breast, and oral. In the hilly state of Himachal Pradesh, cancer cervix is a major public health problem since it ranked as the number one cancer among females as per the annual reports of Regional Cancer Center, Himachal Pradesh from 1998 to 2008. [2] Cervical cancer develops from well-defined precursor lesions and has a long-time lag of premalignant period. The detection of these precancerous lesions in the lead time, by screening, provides us with an excellent opportunity in prevention as well as achieving cure if detected in early or preinvasive stages. In the scenario of the high prevalence of cancer cervix, the diagnostic utility of screening tests such as cytology and colposcopy is very well recognized. The conventional cytology-based Papanicolaou (Pap) smear is the main screening as well as a diagnostic tool to detect cervical cancer. Meta-analysis studies have shown that the sensitivity and specificity of cervical cytology were from 30% to 87% and 86% to 100%, respectively. [3] Colposcopy is based on the principle of visualization of cervical epithelium under magnification.
Colposcopy is observer dependent. In a
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercialShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms. meta-analysis, the diagnostic accuracy of colposcopy had a sensitivity from 29% to 100% and specificity from 12% to 88%. [4] It is debatable which screening tests have better accuracy. [4] Cytology and colposcopy are widely prescribed as screening methods in India. Human papillomavirus testing as a screening method in a country like India is not economically feasible at present. The aim of the current study was to report our observations on the predictive accuracy of cytology and colposcopy in cervical cancer screening among Himachali married women who had a high risk for cervical cancer at a tertiary care center.
Materials and Methods

Study setting
The study was conducted in a tertiary care referral hospital of Kangra district in Himachal Pradesh, India. The hospital is the largest in the region and caters to the medical needs of the population residing in the physiogeographic region of Shivalik and lesser Himalayas and includes lower hills of Kangra, Hamirpur, Una, and Bilaspur and lower parts of Mandi and Chamba districts.
Patient selection
A total of 200 married women of >21 years of age were recruited over a period of 1 year after taking a detailed history and clinical examination. Informed consent was obtained from each participant before recruitment in this study. The inclusion criteria were a history of vaginal discharge, coital bleeding, intermenstrual bleeding, postmenopausal bleeding, multiple sexual partners, smokers, and on examination with features of the unhealthy looking cervix and/or lesions that bled on touch. Patients with pregnancy, treated or already diagnosed cases of carcinoma cervix, were excluded from the study.
Procedure
All the women attending hospital were sensitized about the screening of precancerous and cancerous lesions of the cervix. The women who volunteered to participate were reinformed about the Pap smear, colposcopy, and biopsy and the required follow-up in case of an abnormal Pap test result with the help of an information sheet that was provided to them. Informed consent was taken from each participant on a structured pro forma. A detailed history was taken, and examination was done in all cases.
Methodology
Pap smear was taken using Ayre spatula from ectocervix and cytobrush for endocervix. The cytology reporting was done according to the Bethesda classification System (2001) guidelines. [5] Colposcopy was performed in all the 200 patients. Colposcopic-directed cervical punch biopsy was taken in all the women with suspicious lesions on colposcopy. Histopathology reporting was performed according to the "WHO classification of tumors of the uterine cervix (2003)." [6] All the cytology and histopathology slides were examined and reported by the same pathologist to maintain consistency in reporting.
Statistical analysis
The data obtained was entered in the excel sheet of the Microsoft and analyzed with statistical software SPSS 21.0 (IBM Corp., Armonk, NY, USA). Sensitivity, specificity, and positive predictive value of the Pap smear test were calculated using histopathology diagnosis of cervical biopsy as the gold standard.
Results
This cross-sectional observational hospital-based study was conducted in a tertiary care center of Himachal Pradesh. Two hundred women were recruited over a period of 1 year. The mean age was 38.6 ± 6.2 years, and majority (95%) of the patients were in the reproductive age group. Majority of the patients had a normal age for menarche, and only 2.5% patients had at the age of 11. All the patients had a poor socioeconomic status, and none of the patients had an annual income of more than Rs 120,000. The distribution of parity, education status, and contraceptive use is shown in Table 1 . Six (3%) had more than one sexual partner. None of the patients was a smoker. The details of the various risk factors observed along with their frequency distribution are depicted in Table 1 . Table 3 . The premalignant conditions such as SILs were observed in Table 4 and Figure 1 . The validity of cytology and colposcopy was evaluated and compared with the available histopathology. The results are shown in Table 5 .
Discussion
In our study, among the various risk factors analyzed were age, the age of menarche, parity, socioeconomic status, education, smoking habits, hormonal contraception, and number of sexual partners, it was observed that the mean age of patients was 38.6 ± 6.2 years, 89.5% of patients were multiparous, all belonged to poor socioeconomic strata, 54% had not received formal education, observed low practice of hormonal contraception (2%), all being nonsmokers, and precocious menarche was in 2.5% of patients only. All the participants were symptomatic having vaginal discharge (54.5%), intermenstrual bleeding (19.5%), postcoital bleeding (10.5%), and postmenopausal bleeding (9%), and participants were referred from peripheral institutions for Pap due to the unhealthy looking cervix (3.5%).
The prevalence of SILs on Pap cytology among the patients in our study is 9%. Various studies have found the different prevalence of SIL from with the range from 2.28 to 40.6%. [7, 8] Our results on SIL prevalence are comparable with findings in other studies. [9, 10] However, lower prevalence of premalignant epithelial cell changes has been reported in a few studies. [11] [12] [13] The higher prevalence of .2) L S I L : L o w -g r a d e s q u a m o u s i n t r a e p i t h e l i a l l e s i o n , HSIL: High-grade squamous intraepithelial lesion SIL in our patients in comparison to these studies could be because of the screening in high-risk symptomatic patient in a hospital setting.
The prevalence of premalignant conditions on colposcopy, i.e., low-grade SIL (LSIL) and high-grade SIL (HSIL) among the patients was 9.5%. These results are comparable with other studies. [14, 15] The sensitivity for LSIL on Pap cytology is 81.8%, and specificity is 78.2% with a diagnostic accuracy of 79.4% in our study. However, for HSIL, the sensitivity, specificity, and diagnostic accuracy are 100%. We observed a higher predictive accuracy for HSIL in comparison to LSIL on Pap cytology.
The sensitivity for LSIL on colposcopy is 72.7%, and specificity is 73.9% with a diagnostic accuracy of 73.5% in our study. However, for HSIL, the sensitivity, specificity, and diagnostic accuracy are 100%, 89.4%, and 91.3%, respectively. Our study has lower diagnostic accuracy for LSIL on colposcopy but higher diagnostic accuracy for HSIL when compared to other studies. [16, 17] The possible reasons for achieving a 100% sensitivity, specificity, and predictive accuracy for HSIL in Pap smear cytology in our study could be due to the following reasons. It is a hospital-based study and not a community-based study, and the screening tests were applied to a population with a high risk for cervical cancer.
Analysis of these results reveals that Pap is more sensitive and specific and has better diagnostic accuracy when compared with colposcopy in the diagnosis of LSIL; however, sensitivity and diagnostic accuracy are similar for HSIL in our study.
There were no malignant lesions observed on histopathology. Similar results were observed in Pap cytology and colposcopy which also ruled out malignant lesions in our study, thus showing concordance with histopathology in the diagnosis of these lesions.
Both Pap cytology and colposcopy revealed very high sensitivity, specificity, and diagnostic accuracy in detecting different cervical lesions when compared with the gold standard histopathology in this study. This study has established the utility of Pap as a screening tool for the detection of normal as well as abnormal lesions while analyzing cervical cytology in patients with high risk of cervical cancer.
Conclusion
This study established the utility of Pap smear cytology and colposcopy as a screening tool for analyzing cervical pathology in patients with high risk of cervical cancer. Pap was more sensitive and specific and had better diagnostic accuracy when compared with colposcopy in the diagnosis of LSIL; however, sensitivity and diagnostic accuracy were similar for HSIL in this study.
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